A STUDY TO DETERMINE 


foe ECONOMIC FEASIBILIT Y..OF 


A COMPUTER-BASED INFORMATION SYSTEM 





FOR THE GOVERNMENT OF THE NORTHWEST TERRITORIES 


THE PROPOSAL 
OF 
Peo hoe ce PARTNERS 


April, 1969 


— This proposal is the property of P.S.Ross & Partners until it 

| p has been accepted by the client. Prior to such acceptance, approval 
le in writing must be received from P.S. Ross & Partners before any 
use is made of this document which is not currently within our 
intentions. 


: oo Pore P. S. ROSS & PARTNERS DS_MR 
eA he { ep iy 





et ; ~ 


ea 


- 
~ 


"2 


a ae Pat ‘Ng i> 


im 
LA 


im 


‘ 
> 
‘ 
F 
¢ 
; 
S 
wer 
Pr 





VI. 


TABLE OF CONTENTS 


INTRODUCTION 


OBJECTIVES 


SGOPE,OF THE,STUDY 


PARTICIPATION BY NORTHWEST TERRITORIES 


GOVERNMENT STAFF 


WORK PROGRAM 


STAFFING, TIMING AND FEES 


A 


B 


slo sle she gle gle she gle gle slo slo gle Sle se ge Ie SL 
AS AK AR AS AS OS SS OS OF ‘ 


APPENDICES 


WORK SCHEDULE 


STAFF RESUMES 


P.S. ROSS & PARTNERS 





LaeeN CRODUGC TION 


In March, 1969, P.S. Ross & Partners assisted two members 
of the Territorial Treasurer's staff in conducting a preliminary review 
of the information systems needs of the Government of the Northwest 
Territories. Discussions aimed at identifying the information needed 
for planning and decision-making purposes as well as the existing 
information processing techniques were held with senior representatives 
of all departments, and a report on our preliminary review was submitted 
to the Territorial Treasurer. Particular attention was paid to those 
information needs common to a number of departments, since a 
commonality of information requirements makes an integrated information 
system more economical. 


In our definition, an information system includes all those 
processes which involve the accumulation, recording, manipulation, 
assembling, distribution and use of information for whatever purpose. 

The concept of an information system should not be restricted to those 
systems concerned with paper flow and basic record keeping, but should 
extend to those which serve operations planning and control and strategic 
or management decision-making processes. An integrated information 
system _ is one which makes information wherever collected available to 
every potential user, thereby achieving savings through eliminating 
duplication of effort in various departments. At the root of the integrated 
information systems concept is the fact that most major systems transcend 
organizational or departmental lines and only a central system can prevent 
unnecessary and expensive overlapping of systems. 


Our preliminary review identified a number of information 
requirements important to the effective operation of each department 
and determined that several types of information could be used to 
satisfy a variety of departmental requirements. These findings 
supported a recommendation that the Government of the Northwest 
Territories proceed immediately to determine in precise terms the 
costs and benefits associated with the introduction of a computer-based 
integrated information system. The need for such a study appeared urgent 
in view of two principal factors — current systems developments in the 
Government and the Government's own deadline for the establishment of 
an information system. Several departments have already begun to 
develop information systems to serve their own operating needs (e.g. the 
assessment recording system in the Department of Local Government). 
While officials of these departments expressed willingness to modify 
their systems and participate in an integrated information system which 
would serve the entire Government, it is clear that any extended delay 
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in designing the integrated system would permit departmental systems 
to become so entrenched that modifications would become extremely 
difficult to introduce. Moreover, the Government has set its own 
target at approximately eighteen months from now, for the development 
and installation ofa reliable system to provide information for planning 
and decision-making. If this target is to be met, the economic 
feasibility of a computer-based system must be determined as quickly 
as possible, in order to allow sufficient time for careful systems 
design; selection, ordering and delivery of any appropriate equipment; 
and implementation of the computer-based system, if such a system is 
proven economically feasible. 


In light of these observations, P.S. Ross & Partners has 
prepared this proposal to assist the Government of the Northwest 
Territories in the first step of establishing its own integrated 
information system — the conduct of a formal economic feasibility 
study. 
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The objectives of this assignment are: 


1. To prepare a preliminary design of an integrated 
information system for the Government of the 
Northwest Territories. 


2. To develop estimates of the costs of a computer - 
based system. 


3% To estimate the benefits to be derived from the 
implementation of such a system. 


4. To assess the economic feasibility of the system. 
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ll. SsSGCOPRE OF. THE STUDY 


The process of developing an information system requires 
several steps, only the first of which has been completed in this 


instance. The required steps are: 
1. Preliminary investigation of information needs. 
(Completed) 
2. Detailed formal study to determine the economic 


feasibility of a computer-based system. 
3. Detailed design of the information system. 


4. Selection of the appropriate equipment, if the 
economic feasibility of a computer has been 
established. 


5. Development and implementation of the 
computer system. 


The complete program will require many months of effort 
on the part of senior Government officials, a systems design team, 
equipment manufacturers and a programming staff. Consequently, 
it is extremely difficult to make precise estimates at this time of 
the extent to which outside consultants will be required, the 
elapsed time required to complete the entire’ project or the final 
configuration of equipment which will be selected. Consulting 
participation in particular will depend upon the availability of 
suitable staff within the Government. While we recommended in 
our earlier report that consultants be used only to provide overall 
technical direction, the shortage of Government personnel 
experienced in systems design may make additional outside 
participation necessary. For this reason, we feel that it would 
be impractical to attempt any estimate of the extent of consulting 
participation for the entire study. 


The scope of this proposal will be limited to the second 


step described above — the determination of the economic feasibility 
of a computer-based information system. 


P.S. ROSS & PARTNERS 


, z 
f B wririck Si ov ort 
% - ’ 
f edu Io 4 + wito. .eaede 










4 7 ’ 
: : v iT ¢ : Mig hs 
¢ 

t. . + 

ti § Oss e! t¢ nO 

7 T ; 3 { 3G 
~ an ‘ n 

ft iM ra f >] : 

~ uf 
7 0 f ’ , 
ES oe) pe } 4 4 
i | ; 
‘ a - ot 
PTI 4 (iiliditeselt of0 
a. A 20 & 
- 
f . © ~ 
ef TY crrrirs i; iy - i 
} 
im7e7e Ve WsusgeK 
¢ 
” { v/ ‘ ry vt 
j : : i >a i Bt 1 - . 4 
; 
’ 7. ° “ ¥ ' 
‘ +. f 6S ey ~ 3 A. pop r > ' } am 
> 4 vee 21ers HOO I ovo iO mm FI6Q 8M no 


SKIP ) .Yiede oitiiairstgesq « bas eto wioslisnem turer 
9s crt a8 8sroo tq aM arr of ieortiwb ¥i MTISITIXS at ; 
sot od fli etaetlvenoo abieto doidw of tuotke 
{ani end to {oshexa‘etiias off alolycios of beaivpet sms! bee qu 
eoitivenoD .beteoles od [fiw dotiw tnerrtqigpes to oe rey 


| jo yiiiidalisvk eft-mege basqebh Hiw 1wslvoittsg si ao timgis 
; i bebrs ameses aw sity 
‘Ileisvo sbi voug, Of 


biewo. tae dee 


Saerurasvo) orlt multiw Vets oldsttaem 
peemeano beet 20G6s 7 ae ao 30 







Ly. PARTICIPATION BY. NORTHWEST 
TERRITORIES GOVERNMENT STAFF 


Participation by Government staff is desirable in the 


conduct of the economic feasibility study for three reasons: 


To ensure continuity through all phases of 
the development and implementation of the 
information system; 


a To minimize consulting costs; and 


To develop the skills and experience of the 
Government's own systems staff. 


The work program which follows has been developed on 
the assumption that such assistance will be provided. We 
recommend that Messrs. Huesing and Pierse or other persons 
of equivalent capability be assigned to participate in the 
feasibility study on a full-time basis. 
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Wy WORK PROGRAM 


The work program for this assignment is composed of — 
the following steps: 


ie Develop Data Collection Procedures 





Forms will be designed and procedures developed 

for data collection by Government staff and for use 

in interviews. The interview forms will be designed 

to identify the various information requirements in 

more detail and to provide some indication of the 

volumes of activity and the areas of potential benefit. 
These forms will be used in various stages of the economic 
feasibility study. 


ee Conduct In -Depth Interviews 


The interviews carried out in the preliminary review 
provided an overview of the potential for an information 
system. However, in-depth interviews must be conducted 


with senior representatives of all departments to identify 
more precisely the nature of their various information 


requirements and the extent to which these will affect 
the scope of an information system and the benefits 
which can be expected from the implementation of 
such a system. 


<a Direct Client Staff in Data Collection 


Through the use of data collection forms and notes 
derived from the in-depth interviews it will be 
possible for the Government's assigned staff to 
develop the necessary statistical material which can 
be used as a basis for determining economic feasibility. The 
purpose of this step in the work program is to ensure 
that the Government's staff is fully conversant with 
the data collection procedures and permit periodic 
monitoring to ensure that data collection proceeds as 
planned and to resolve any problems which the staff 
May Encounter . 
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Develop Preliminary System Design 


A preliminary design of the information system 

must be developed in order for the feasibility study 
to have substance and be meaningful. This design 
structure may not be the final design selected but will 
contain all the essential elements of the system which 
ultimately is developed. 


Relate Data Collected to Preliminary System Structure 


The data collected by Government staff will be related 
to the system design to identify the demands which the 
computer must satisfy. In addition, the information 
collected will provide a better indication of the 
frequency and nature of the demand for information 

as well as the frequency with which data can be 
collected to support the various system file 
requirements. 


Modify Preliminary System Design 


As a result of relating the data to the preliminary 
system design, it may be necessary to make 
modifications because of certain data collection 
or data reporting problems. 


Develop Implementation and Operating Costs 


A benchmark computer will be selected to typify the 
range of computer hardware which will be required 
to support the system. The costs of operating this 
system, including the costs of its implementation, 
will be developed at this point in the study. 


Analyze Benefits 


Data obtained from research and interview notes will 
be quantified and analyzed to determine the dollar 
benefits which could be attributed to the implementation 
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of a computer-based information system. 
Intangible benefits will also be identified 
wherever possible. 


Prepare Final Report 


The final report will include the results of the 
interviews and data collection activities, a 
preliminary systems design, a summary of the 
probable costs of a computer-based information 
system, a statement of the benefits to be derived 
from such a system, our assessment of the 
economic feasibility, and our conclusions and 
recommendations as a result of these investigations. 
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VI. STAFFING, TIMING AND FEES 


P.S. Ross & Partners is prepared to staff this 
assignment with individuals particularly suited to the nature 
of this study. Overall responsibility for the conduct of this 
assignment will rest with Mr. R.J. Gray, Partner in Charge 
of our Ottawa office. Mr. R.L. Wickett, Functional Director, 
of our Winnipeg office will be directly responsible for the work 
to be performed and will be assisted in the conduct of the study 
by Mr. R.V. Brouillard, Senior Consultant, of our Ottawa office. 
To ensure the highest standards of performance throughout the 
study, Mr. D.J Howard, Principal, of our Montreal office will 
provide additional quality control and will bring to bear his 
extensive experience in the development of large-scale systems. 
Résumés for all these men are included as Appendix B. 


P.S. Ross & Partners is prepared to undertake the 
assignment within two weeks of receiving your authorization to 
proceed. We anticipate that the entire study can be completed 
within eight weeks and, if data collection proceeds more quickly 
than anticipated, an earlier completion may be achieved. 


Fees for this assignment will not exceed $9,000, based 
on charges for time actually spent on the project. If the work is 
completed in less time than anticipated, our fees will be 
correspondingly reduced. Expenses for travel, living and 
report preparation are invoiced at cost in addition to consulting 
fees. Our invoices are rendered monthly and include fees and 
expenses for the period. 
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MRE. Re JOHN GRAY, MBE, CD PARTNER 


Mr. Gray received his Bachelor of Science degree with 
honours in mathematics at Mount Allison University in 1934. He also 
undertook post graduate studies in physics and economics at the same 
University. In May 1959 he received his Master's degree in Business 
Administration at the University of Western Ontario. He graduated as 
a gold medallist. 


Mr. Gray joined the Royal Canadian Air Force in 1938 and 
trained as a pilot. During the War he was engaged in anti-submarine 
operations on Canada's East Coast, then served as Commanding Officer 
of an Air Observer School and as Squadron Commander of a heavy 
bomber squadron inthe U.K. In 1945 he became a staff officer at the 
Canadian Joint Staff in Washington, D,C. He was an instructor at the 
RCAF Staff College in Toronto for two years and became Executive 
Assistant to the Chief of the Air Staff in 1948. After holding the post 
of Commanding Officer at RCAF Stations Whitehorse and Goose Bay, 
he attended National Defence College, and in 1954 was named Director 
of Officers Postings and Careers at Air Force Headquarters in Ottawa. 


In 1960 Mr. Gray was promoted to the rank of Air Commodore 
and appointed Chief of Organization and Management. The duties of this 
position involved the development of effective work study programs in 
the RCAF, using established systems, procedures and industrial 
engineering techniques adapted to the military environment. He was 
responsible for management science research directed towards 
modernization of military management systems and the effective and 
economical allocation and utilization of manpower resources throughout 
the RCAF. These duties required continual liaison with operations, - 
technical and personnel management, designed to orient management 
generally to the use of modern management techniques, and the 
responsibility for applying these techniques. 


Prior to joining the RCAF, Mr. Gray had been with the 
Bank of Nova Scotia since 1935. 


Mr. Gray joined P.S.Ross & Partners in 1964 and is Partner 
in Charge of the Ottawa office. In this capacity he has co-ordinated 
and participated actively in a number of large assignments concerned 
with personnel services, organization planning, operations research 
and computer services. 


Mr. Gray is a member of the Ontario Institute of Management 


Consultants. 
P. S. ROSS & PARTNERS 




























sai aR roladost eff bewisae Ye10 .aM 


HOPS el at ytPetevint) noetil|A tivoM Je soiternediecy al eswonod 
STONOD? DBE z@ ‘dq ai eafbete sterbartg taog dootrebie 7 
sigeb e'tajasM 4 viogep sd PEC! yeMal qliereviad , 


i oitedetO msrovee W lo viiareviel edd js noitetteinimbA — 
jaiflebsor blog Bw a 


at eo7o T tiA osibaneD bsyo ant denrot ext 1M | al 

ca ins | f eyenae sv ao TA W ect ged ta tolig Bb 2s besist 
f reree a6 Hewise i) .te8s0D dest e'sharad ao anoitetsqo 4 
5 “sho eertri1o "> : seopd as Bere locdoe tovioedO tA ak to | t 


Iie iste & escreved od SbCl al 4.0 edt af norbsypa sxedonod an 
fre notgahtes® ni Y6t2 Jolol asibene Os 8 


>utt aS 8 oi 
sx? ornesed bns e134" 14 sot eteot0T af syelioD Tsit TAO 
asiblod xsstA .8hCL gi tied® ThA emt do tei > edt ob InstgiasA 
ys seoon brs parodetinW anoliste TAOA te 199iNO gothbasommod to, 
+ hoetinss saw b2 Ot ot bea ,agolloD someted Ieanitet bebratis ay 


4elranpbsell so10d tiA te eteeteO hme eacnere a reoHOri) hb 


stoboarnme. tiA to Anet oft of belomuig saw yety M Od Ct «cl eh 
4 lo peliah a7] AOMSgQens Mebes nore srinagtO jo tad D baijnioqgs bas = ey ~ 
ats fe drow setts io jneenqoleveb sii baviovat oitteog 
jauberl bose cetvbe org ,acctodaye bodeildsies gniew ~FAOR edt 
daperin dies rs di lien orf o} beiqshs esupintoal gnttoenigas 1a 
ghtawot} betinetib do1te9e O17 s2nesioa traney stern ‘rot eldienogest 
‘bas svitostis of! bes anicteys Inemeygsnent ytsitiion to colissintehort | a: 
wroriguo xi} sSatHOaet v9. Curse lo moitesility baa golispalle [nciterrono 
anoiisitvge itiw cosisii ‘suniinoo besivpet avifub easdT ee oat 
inert tteise of buigiaebh jmermregsnsom fonnostsq bas. leo > 
‘ition ,Boupindoss tnemreysaser misbo ra to sant oalt of ar 9008 ru 


eee: orn zo} ail idies sth 













UF 








MR. ROBERT L. WICKETT FUNCTIONAL DIRECTOR 


Mr. Robert L. Wickett is a Chartered Accountant located 
in the Winnipeg office of our firm. He is a member of the Institute of 
Chartered Accountants of Manitoba and Alberta, a member of the Alberta 
Chapter of Financial Executives Institute and is an active member of 
the Computer Society of Canada. 


Mr. Wickett joined P.S. Ross & Partners in May, 1967 
after a short period with another consulting firm and after obtaining 
approximately ten years experience in several positions in industry. 
His consulting experience has been varied and includes: 


Design and implementation of contract planning 
and control systems in the construction industry. 


+ Design and implementation of a management 
information system in schools. 


= Design and implementation of a large computer - 
based integrated information system in a large 
western Canada organization. 


te Design of an information system for a western 
Canadian city. 


The feasibility study of a large computer-based 
banking system. 


= The evaluation of material management practices 
in a Provincial Government. 


* The application of SCERT simulation techniques 
to the selection of computers. 


Prior to joining P.S.Ross & Partners, Mr. Wickett was 
Controller of a large western Canadian firm and its subsidiary 
companies having headquarters in Calgary, Alberta. This position 
includedthe responsibility for development of accounting and income 
tax policies and procedures, establishment of reporting systems for 
all levels of management, the development of profit planning, capital 
planning and budgetary control systems. These responsibilities were 
in addition to the normal financial control functions of the company. 
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Mr nReDbER Trl, WICKETT -2- FUNCTIONAL DIRECTOR 


Prior to joining the Calgary based company, Mr. Wickett 
was Manager of Data Processing and Special Projects for a large 
Government agency in the Province of Manitoba for five years. This 
position involved a wide range of activities including economic studies, 
price investigations, reorganization of internal audit activities, and 
design of specification of all key driven equipment used by the agency. 
His main activity during this period was the feasibility, design and 
installation supervision of a unit record system, and subsequently a 
computer system. Coincident with the installation of these systems, 
he was responsible for the design and implementation of a telecommunica- 
tions system which was ultimately integrated with and controlled by the 
computer. In addition to the systems associated with the computer, 
Mr. Wickett also developed procedures for application of price studies 
and other business problems to computers. 
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MR. ROBERT V, BROUILLARD SENIOR CONSULTANT 


Mr. Brouillard was born in Ottawa and attended St. Patrick's 
College in Ottawa, graduating in 1963 with a Bachelor of Arts degree in 
philosophy and psychology. While studying for his degree he spent four 
summers as a Systems Analyst with Algoma Steel Corporation where he 
was involved in paperwork systems, forms design, and the development 
and installation of accounting systems. 


Following his graduation he joined the Celanese division of 
Chemcell Ltd. where for approximately one year he was involved in a 
variety of systems assignments related to the development and 
installation of a management control reporting system. He left Chemcell 
Ltd. in 1964 to attend the University of Western Ontario and graduated 
in 1966 with a Master of Business Administration degree, specializing 
in Finance and Control. He returned to Chemcell during the summer of 
1965 where he participated in the design and implementation of a 
computer -oriented production control system for a variety of textile 
products manufactured in several plants. 


Mr. Brouillard joined the Montreal office of P.S.Ross & 
Partners in June, 1966. His assignments included systems documentation 
and design for manual and computer-based information systems with 
companies in a variety of industries including a chartered bank, an 
investment firm, 2 large entertainment organization and a major hydro- 
electric construction project. 


In December 1967, Mr. Brouillard joined the Ottawa office 
of P.S.Ross & Partners, where he is currently located. Since that date 
he has conducted organization studies, feasibility studies and information 
systems assignments for a number of clients in the public and private 
sectors. He has also done interim management work, serving on one 
occasion as general manager and on another as senior financial officer. 
He is currently participating in the study of a specialized information 
handling system for a government department. 


Mr. Brouillard has taught Financial Management as part of 
a general management course sponsored by the Ontario Department of 
Education. He is currently lecturing in Financial Management and in 
Policy Formulation and Administration at the University of Ottawa as 
part of the Canadian Industrial Management Association program. 


P. S. ROSS & PARTNERS 
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MR DAVID J. HOWARD PRINCIPAL 


Mr. Howard was born in Chile, in November 1935. He was 
educated in Chile and in England, where he majored in mathematics 
and science. He then attended McGill University where he obtained a 
Bachelor of Engineering (Electrical Engineering and Communications) 
in 1957. After working for a year, he attended the Massachusetts 
Institute of Technology, where he obtained a Master of Science 
(Electrical Engineering) in 1961. 


mAtter Teceiving his Bachelor of Fngineering degree, 
Mr. Howard worked for a year and a half with a radio station in 
Montreal, largely in the areas of design and installation of studio 
and transmitter equipment. While studying for his Master's degree, 
he held a research assistantship in the School of Industrial Management 
at M.1I.T. in the area of Industrial Dynamics. This work involved the 
construction of non-linear dynamic mathematical models of companies 
and industrial situations, and the use of computers to simulate these 
models. Mr. Howard also participated in the teaching of some post- 
graduate courses in this area. 


On leaving M.I.T., Mr. Howard returned to Canada and 
joined the Canadian National Railways Operational Research Branch, 
where he worked from 1960 to 1962. His work included the study of 
organization and operational problems associated with freight car 
distribution and freight yard design and operations, and the 
implementation of recommendations. Part of this work included 
computer programming. Associated with the operational system 
design was a strong element of information systems and their use. 
The operational research branch operated partly on an internal 
consulting basis, and partly on a line basis for purposes of 
implementation. 


Since joining P.S.Ross & Partners in 1962, Mr. Howard 
has been involved considerably with data processing systems. This 
work has consisted of systems and economic feasibility studies, the 
preparation of specifications, computer selection studies, and the 
design and implementation of accounting, clerical and inventory 
control systems. This work has been carried out in many industries, 
including hospitals, banks, distilling, retail, textile, and construction 
particularly in computer evaluation and selection, and has exposed him 
in detail to the newest equipment of most major manufacturers. 
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MR. DAVID J, HOWARD -2- PRINCIPAL 


Mr. Howard has also contributed to operational research studies, 
primarily in inventory control and statistical costing areas, and to 
organizational services work. He has been associated with the 
following types of assignments, among others: 


Government .— - Computer system design for expenditure 
accounting, budgetary control, commitment 
control of purchases, accounts payable and bank 
reconciliation, and comprehensive manage - 
ment control reporting system, including 
installation and documentation of the system. 


- Development of cost and distribution model 
for a Government department to show 
operational sources of costs, and to compare 
with current basis of revenue. 


Banking - Economic feasibility study and system design 
for mechanized transit and demand deposit 
accounting applications. Computer selection 
and system implementation. 


Investment - Counselling in the systems aspects of 
portfolio management, brokerage accounting, 
and reporting, especially with regard to using 
data processing packages. 


- Development of major operational systems for 
trading and corporate management using central 


computer. 
Process = Long range business systems planning, including 
Industry mechanized planning. 


- Implementation of mechanized systems for 
extensive management control reporting system, 
inventory records and production accounting and 
analysis. 
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MR. DAVID J. HOWARD = ae PRINCIPAL 


Retailing - Mechanization feasibility study for inventory 
control system. 


Hospitals ~ Mechanization feasibility study, system design 
and system specifications for accounting, 
reporting, and operational systems, and 
selection of equipment. 


Construction ~ Mechanization feasibility study, system design 
and system specifications for comprehensive 
accounting and reporting structure for 
construction projects. 


Distilling - Systems design, mechanization feasibility 
study, system specifications for mechanization. 


Mr. Howard is currently directing the study of a 
specialized information handling system for a government department, 
including an evaluation of the existing system and recommendations for 
major systems improvements based on cost effectiveness criteria. 


Mr. Howard is a Principal, Computers and Information 
Systems, for P.S. Ross & Partners, and a member of the following 
organizations: 


Institute of Management Consultants of Quebec 
Corporation of Engineers of Quebec 

Computer Society of Canada 

Canadian Operational Research Society 
Operations Research Society of America 
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